directions by subperiosteal dissection. The bone graft or grafts are inserted to cover the whole area dissected and the wound closed in layers. In the 8 cases so treated it was noted that adhesions were present between the orbital contents and the infraorbital floor. It was also noted that the infraorbital plate had been depressed or part of the bony floor was absent.
It is evident that comminution of the infraorbital plate was a constant finding and this was associated with fibrous adhesions and tethering.
The bone grafting procedure was undertaken at 3, 4, 5, 6, 8, 9, 12 and 18 months after the initial injuryan average of approximately 8 months.
The figures are listed individually as it is important to record that a reasonable length of time was allowed for spontaneous recovery.
End Results Following Bone Grafting
The injury affected both maxilla and malar in 5 cases and the malar only in 3 cases. One case was corrected by bone grafting and 7 cases had residual diplopia after bone grafting. Three patients were treated by supplementary myectomy of whom one was improved and one corrected. Correction was therefore obtained in 2 cases.
At follow up three to ten years after bone grafting enophthalmos was present in 4 cases, the eye level was lower on the affected side in 2 cases, partial ptosis was present in 2 cases and diplopia persisted in 5. Tethering with lag in elevation was present in 5 cases.
It is interesting to note that the immediate effect on the double vision following bone grafting was: Fully corrected, 4 cases; improved, 3 cases; unchanged, 1 case. If these figures can be accepted as accurate then post-operative cedema has been a contributory factor in transient correction.
Discussion
In 8 cases of persistent diplopia comminution of the infraorbital plate with adhesions between the orbital tissues and the antrum was clearly identified at operation. Comminution of the infraorbital plate alone is not necessarily associated with diplopia. It is well known that a lower eye level on one side is also not necessarily associated with diplopia. It is assumed, therefore, that it is the effect of tethering produced by adhesions which is the causative factor in diplopia arising from orbital disturbance. This conclusion, which I believe is widely held, has been responsible for the use of bone grafts and other materials inserted on to the infraorbital plate for persistent diplopia.
Conclusion
In this series of 8 cases of bone grafting for persistent diplopia, one case has been corrected, although it should be noted that this is the only case that we have been unable to follow up. Of the remaining 7 cases, 3 had operations performed on the recti muscles by ophthalmic surgeons for persistent diplopia following bone grafting; of these one was corrected, one improved and one remained unchanged.
Two facts emerge from these findings, namely:
(1) Bone grafting for persistent diplopia has not proved an effective treatment in these cases.
(2) Bone grafting with myectomy was beneficial in 2 out of 3 cases. In spite of the apparent complexity of facial fractures, the basic pattern of these injuries has been clearly defined by Rene Le Fort in 1901 (see James & Fickling 1941) .
The basic lines of weakness as described by Le Fort are: (1) Below the zygomatic bones. (2) Inside and below the zygomatic bones. (3) Above the zygomatic bones. These basic patterns of fracture lines are known as Le Fort I, II and III respectively.
Le Fort conducted his experiments on cadavers by applying controlled force to varying sites on the face, which was then studied after removal of the soft tissues. His descriptions of fractures of the zygomatic complex frequently mention fissur-ing of the orbital floor, but in no case was the floor displaced or its lining torn.
In our experience comminution or even total disruption of the orbital floor is not infrequent following high speed motor traffic accidents.
The forces used by Le Fort to produce his experimental fractures were slight in comparison with those encountered during sudden deceleration associated with present-day accidents.
McCoy et al. (1962) reviewed 855 cases of facial fractures. Injuries of the middle thirdthat is, the complex of bones which includes both malars, maxilla and noseaccounted for 40 % of cases, and of these 41 % had damage to the orbital floor.
In our review of 64 cases of orbital fractures treated over a period of five years, an attempt is made to assess the value of immediate or early reconstruction of the orbital floor by means of a prosthetic implant.
The damage to the orbital floor was especially looked for in: (1) Badly comminuted malar fractures.
(2) Severe fractures of the maxillomalar complex. (3) Severe naso-orbital fractures.
(4) All fractures associated with signs suggesting injury to the orbital floor, for example, restriction of eye movements or depression of the globe. Double vision by itself was not considered an indication for exploration.
The effect of reconstruction on double vision, enophthalmos and the depression of the globe was carefully noted.
The cases are divided into two groups: (1) A retrospective study of orbital fractures treated by reduction and fixation of the facial fractures only, without any deliberate attempt to reconstruct the orbital floor -33 cases. (2) Orbital fractures of comparable severity treated by reduction and fixation of facial fractures and in addition by insertion of a polythene plate to reconstruct the orbital floor -31 cases. The injuries received in the two groups are listed in Table 1. Our standard procedure for reduction and fixation of malar fractures was as follows. All malar fractures were elevated through a temporal approach. If the reduction of the fracture was not maintained, interosseous wiring and, if necessary, skeletal pin fixation were used to stabilize the fragments. On 3 occasions a transfacial Kirschner wire was used to hold the malar in position. In cases of severe comminution antral packs were used to reconstitute the malar contour. Thetreatmentof the patients in the plated group was identical, except for the management of the orbital floor. The exploration was performed through an eyelid incision. The dissection was carried down to the infraorbital margin and continued subperiosteally along the orbital floor. The damage to the floor varied from fissured fractures with periosteal tears and orbital fat adhesions to an almost total loss of the floor with prolapse of the orbital tissues into the antrum. The majority of cases showed varying degrees of comminution, floor depression or bone loss. Following the release of orbital contents, the damaged floor was reconstructed by subperiosteal insertion of 1 mm thick polythene plate. The size of the plate varied from 32 x 25 mm to 20 x 10 mm with an average of 25 x 20 mm. Occasionally a silastic plate or block was used when depression of the globe was marked. The wound was closed in layers. No attempt was made to anchor the plate in situ.
The post-operative complications were few. In one case the polythene plate was removed on the tenth post-operative day because of threatened spontaneous extrusion; when examined the plate was obviously too big. Surprisingly sepsis did not present difficulties even in those cases in which virtually total floor disruption occurred and orbito-antral communication was of the order of 20 x 25 mm. Forward migration of the plate to the extent that it was palpable in front of the infraorbital margin has occurred in 4 patients. Two of these plates were removed, revealing a beautifully reconstructed gliding surface of the new orbital floor. The other two plates have remained static in their forward position over the past eighteen months. Concomitant maxillary fractures were usually dealt with by means of interdental wiring or splints with craniomaxillary or mandibular fixation. The interval between injury and treatment varied from 0-30 days with an average for both groups of 5 days.
